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Distribution of the Patients in the Control and
Oxygen Pre-Conditioning Groups According to
PaO2 Before Catheter Procedure and eGFR
The open red triangles show non–contrast-induced nephropathy (CIN) patients
with no treatment (control), the open blue circles show non-CIN patients with
oxygen treatment (oxygen preconditioning), the solid red triangles show CIN
patients with no treatment (control), and the blue circle shows CIN patient with
oxygen treatment (oxygen preconditioning). The vertical dotted line shows the
estimated glomerular ﬁltration rate (eGFR), which is 60 ml/min/1.73 m2 and the
horizontal dotted line shows PaO2, which is 100 mm Hg.To the Editor: Despite several conventional preventive strategies,
contrast-induced nephropathy (CIN) still occurs in 5% to 10% of
cases after coronary angiography in patients with ischemic heart
disease. The pathogenesis of CIN is considered a result of a
combination of contrast-induced renal ischemia and direct toxic
effects on renal tubular cells. In this regard, hydration by isotonic
saline solution contributes to sufﬁcient renal plasma ﬂow; however,
it does not resolve issues of renal ischemia. As contrast-induced
renal damage begins immediately when the contrast passes the
kidney, we hypothesized that sufﬁcient oxygenation before contrast
medium exposure concomitant with conventional isotonic saline
solution hydration may prevent CIN more effectively.
We randomly assigned 426 consecutive patients who underwent
elective coronary angiography and/or percutaneous coronary inter-
vention to either an oxygenation group (oxygen administration via
nasal cannula; 2 l/min of oxygen from 10 min before the procedure
to the end of the procedure; n¼ 174) or to a control group (room air;
n ¼ 175). Continuous infusion of 0.9% saline solution (1 ml/kg/h)
was administered 12 h before the procedure until 12 h after the
procedure in both groups. Patients with acute coronary syndrome
(ACS), end-stage renal failure and receiving dialysis, cardiogenic
shock, congestive heart failure, chronic obstructive pulmonary
disease, oxygen saturation levels<90%were excluded from the study.
The primary endpoint was the incidence of CIN deﬁned as an
increase in serum creatinine concentration 25% above the base-
line level at 48 h after administration of contrast medium. The
ethics committee of the National Hospital Organization Yokohama
Medical Center approved the study protocol (NHO11-11), and
informed consent was obtained from all patients before study entry.
The study was registered at UMIN-CTR with the identiﬁer
UMIN000007125. Continuous data were reported as mean  SD;
skewed variables were reported as median and interquartile range.
Continuous data were analyzed by using the Student t test or the
Mann-Whitney U test or Wilcoxon signed rank test if data were
skewed. Categorical data were compared by using the chi-square or
Fisher exact test. Predictors of CIN were ﬁrst evaluated using
a logistic regression. Then a multivariable logistic regression model
including potential factors identiﬁed as signiﬁcant by univariate
analysis was applied.
A total of 349 patients were enrolled in the study. The proportion
of subjects older than 70 years of age was 64.8% (n ¼ 226 of 349,
average: 70.8 10.4 years). There were no signiﬁcant differences in
patient characteristics between the 2 groups, including contrast
volume, serum creatinine concentration, and estimated glomerular
ﬁltration rate (eGFR). The PaO2 at the baseline was signiﬁcantly
higher in the oxygen preconditioning group than in the control
group (134  28 mm Hg vs. 90  12 mm Hg, p < 0.001). No
statistically signiﬁcant difference was found in concentrations of
PCO2, HCO3
, base excess, and lactate between the 2 groups. Thus,
systemically higher PaO2 concentrations in arterial blood were
achieved before contrast medium administration without CO2narcosis at an oxygen concentration of 2 l/min. CIN occurred in
10 of the 371 patients (2.9 %). The incidence of CIN was signiﬁ-
cantly lower in the oxygen preconditioning group than in the
control group (1 of 174 [0.6%] vs. 9 of 175 [5.1%], odds ratio
[OR]: 0.11, 95% conﬁdence interval [CI]: 0.01 to 0.85, p ¼ 0.01),
indicating that oxygen preconditioning concomitant with standard
isotonic saline solution hydration suppressed CIN (Fig. 1). The
majority of CIN patients (8 of 10, 80%) were chronic kidney disease
stage III or worse (eGFR <60 ml/min/1.73 m2). According to the
univariate analysis, low eGFR (<60 ml/min/1.73 m2) and low PaO2
(<100 mm Hg) were signiﬁcantly associated with a high incidence
of CIN. Multivariate analysis, restricted to 2 predictors due to the
low endpoint count, identiﬁed eGFR and PaO2 as statistically
signiﬁcant risk factors of CIN (OR: 4.12, 95% CI: 1.0 to 16.6,
p ¼ 0.046 and OR: 12.61, 95% CI: 1.6 to 101.3, p ¼ 0.017,
respectively). In 6 of the 10 CIN patients, elevated serum creatinine
level did not recover to the baseline level at 6-month observation.
The present study thus demonstrated that 1) oxygen precon-
ditioning concomitant with standard hydration decreased the
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163occurrence of CIN in patients undergoing cardiovascular angiog-
raphy and 2) this protective effect was more pronounced in patients
with chronic renal insufﬁciency.
The pathogenesis of CIN is not fully illuminated, and little
is known about the underlying cellular mechanisms; however, it
certainly involves interaction with multiple factors. Although
direct tubular and mesangial toxicity, intraluminal obstruction,
and immunological injury have been reported, renal hypoxia and
concomitant release of reactive oxygen species have also been
considered important mechanisms of renal injury mediated by the
contrast medium (1). Hypoxia arises from the balance of oxygen
supply from renal blood ﬂow and oxygen demand from renal tissue.
Regarding the reduction of oxygen supply, several mechanisms
have been reported, including the reduction of the effective renal
cortical-medullary blood ﬂow by occupying with its own volume in
the vessels (2) and the afferent arteriole constriction mediated via the
tubuloglomerular feedback from osmotic diuresis (3). Regarding
oxygen demand, several mechanisms contributing to an increase in
oxygen consumption were reported. The increased reabsorption due
to osmotic load accelerates metabolism and results in the increase of
oxygen consumption in the kidney (4); the microvascular damage
increases oxygen consumption at the renal tubule (5). Therefore, the
contrast medium would contribute to intrarenal hypoxia.
In the present study, we demonstrated that the oxygen precon-
ditioning reduced the incidence of CIN without side effects during
the procedure in patients undergoing coronary angiography. This
simple strategy was more beneﬁcial in patients with comorbid
chronic kidney disease.
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Fibrosing Mediastinitis
Causing Ostial Coronary Artery
Compression in a Young Woman
Idiopathic or IgG4?We read with keen interest the paper by Posligua et al. (1) in which
the authors describe a young woman with left main and right
coronary artery ostial stenosis due to an inﬁltrative ﬁbrous mass
involving the aortic root and arch, ascending aorta, and pulmonary
artery, and extrinsically compressing the coronary arteries. The
authors conclude that the cause of the mass remained idiopathic
despite extensive workup. It is worth mentioning that immuno-
globulin G4 (IgG4)-related disease was not considered in the
differential diagnoses. We would like to know whether serum IgG4
levels were checked and whether tissue staining for IgG4-positive
plasma cells was performed.
First described in association with autoimmune pancreatitis,
IgG4-related disease is now understood to be a systemic ﬁbroin-
ﬂammatory condition characterized by tumefactive lesions, lym-
phoplasmacytic inﬁltrate rich in IgG4-positive plasma cells, and
storiform ﬁbrosis in a matted or whorled pattern with or without
elevated serum IgG4 levels. Although the authors describe the
histological ﬁndings, they do not clarify whether ﬁbrosis was
present in a pattern that may be suggestive of IgG4-related disease.
Coronary obstruction because of mediastinal ﬁbrosis has been
described in the past (2). Recent evidence indicates that several
previously recognized ﬁbrosing conditions such as mediastinal
ﬁbrosis, Reidel’s thyroiditis, inﬂammatory pseudotumor, and
inﬂammatory aortitis are part of the spectrum of IgG4-related
